
 
𝑰𝒇 𝒂, 𝒃, 𝒄 > 𝟎 & 𝒂𝒃𝒄 = 𝟏 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 ∶ 

 

∑ √
𝒂𝟒 + 𝒃𝟒 + 𝒂𝟐𝒃𝟐 + 𝟏

𝟐(𝒂𝟐 + 𝒃𝟐)
𝒄𝒚𝒄

+ √
(𝒂𝟑 + 𝒃𝟑 + 𝒄𝟑)𝟓

𝟗(𝒂 + 𝒃 + 𝒄)(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐)𝟐

𝟒

+ ∏
𝒂𝟐 + 𝒃𝟐 + 𝟐

𝒂 + 𝒃 + 𝟐
𝒄𝒚𝒄

≥ 𝟓 

Proposed by Hikmat Mammadov-Azerbaijan 
Solution by Tapas Das-India 
 

𝟐𝒂𝟒 + 𝒂𝟐𝒃𝟐 + 𝟏 ≥
𝑨𝑴−𝑮𝑴

 𝟒𝒂
𝟓

𝟐𝒃
𝟏

𝟐 = 𝟒𝒂𝟐√𝒂𝒃 & 𝟐𝒃𝟒 + 𝒂𝟐𝒃𝟐 + 𝟏 ≥
𝑨𝑴−𝑮𝑴

 𝟒𝒃
𝟓

𝟐𝒂
𝟏

𝟐 = 𝟒𝒃𝟐√𝒂𝒃 
 

(𝟐𝒂𝟒 + 𝒂𝟐𝒃𝟐 + 𝟏) + (𝟐𝒃𝟒 + 𝒂𝟐𝒃𝟐 + 𝟏) ≥ 𝟒√𝒂𝒃(𝒂𝟐 + 𝒃𝟐)  
 

𝒂𝟒 + 𝒃𝟒 + 𝒂𝟐𝒃𝟐 + 𝟏

𝟐(𝒂𝟐 + 𝒃𝟐)
≥ √𝒂𝒃 

 

(𝒂𝟑 + 𝒃𝟑 + 𝒄𝟑) ≥
𝑪𝒉𝒆𝒃𝒚𝒔𝒉𝒆𝒗 𝟏

𝟑
(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐)(𝒂 + 𝒃 + 𝒄)  

√
(𝒂𝟑 + 𝒃𝟑 + 𝒄𝟑)𝟓

𝟗(𝒂 + 𝒃 + 𝒄)(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐)𝟐

𝟒

≥ √
(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐)𝟑(𝒂 + 𝒃 + 𝒄)𝟒

𝟗 × 𝟑𝟓

𝟒

≥
𝑨𝑴−𝑮𝑴

≥
√(𝟑(𝒂𝒃𝒄)

𝟐

𝟑)
𝟑

. (𝟑(𝒂𝒃𝒄)
𝟏

𝟑)
𝟒

𝟗 × 𝟑𝟓

𝟒

=
𝒂𝒃𝒄=𝟏

𝟏 

𝒂𝟐 + 𝒃𝟐 + 𝟐 =
𝒂𝟐

𝟏
+

𝒃𝟐

𝟏
+

𝟏𝟐

𝟏
+

𝟏𝟐

𝟏
≥

𝑹𝒂𝒅𝒐𝒏 𝟏

𝟒
(𝒂 + 𝒃 + 𝟐)𝟐 

 

∏
𝒂𝟐 + 𝒃𝟐 + 𝟐

𝒂 + 𝒃 + 𝟐
𝒄𝒚𝒄

≥
𝟏

𝟔𝟒
∏(𝒂 + 𝒃 + 𝟐)

𝒄𝒚𝒄

=
𝟏

𝟔𝟒
∏(𝒂 + 𝒃 + 𝟏 + 𝟏)

𝒄𝒚𝒄

≥
𝑨𝑴−𝑮𝑴

 

≥
𝟏

𝟔𝟒
∏ 𝟒(𝒂. 𝒃. 𝟏. 𝟏)

𝟏

𝟒

𝒄𝒚𝒄

=
𝟏

𝟔𝟒
(𝒂𝟐𝒃𝟐𝒄𝟐)

𝟏

𝟒 × 𝟔𝟒 =
𝒂𝒃𝒄=𝟏

𝟏 

𝑳. 𝑯. 𝑺 ≥ 𝟑 + 𝟏 + 𝟏 = 𝟓 
 

Equality holds for  a=b=c=1. 

 


